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(54) LIQUID CRYSTAL OPTICAL SWITCH DEVICE 
(57)Abstract: 

PURPOSE: To execute a response at a high speed without lowering 
a contrast, by turning on and off a voltage which is applied between 
both transparent electrodes, and changing a transmittivity of light by 
utilizing a specific torsion state of a liquid crystal molecule. 
CONSTITUTION: When a voltage is-not applied between both 
transparent electrodes 2A, 2B t a liquid crystal 4 molecule takes, a 
torsion state of about 90° +180° in a cell, and when the voltage is 
applied, the liquid crystal 4 molecule takes a vertically oriented" 
state. Thereafter, when the voltage has been turned off, the liquid , 
crystal 4 molecule takes successively a torsion state (m) of about 
90° +180° X m (m is an integer of 0 < m<n), which is a relaxed 
state to a torsion state at the time when no voltage is applied, 
extending from '0' to (n)-1. Also, a transmittivity of light is changed 
by utilizing two states of the vertically oriented state at the time 
when this voltage is applied, and the torsion state of about 90° 
+180° X m of the liquid crystal molecule at the time when the 
voltage has been turned off. In such a way, switching can be 
executed much more quickly than a conventional liquid crystal 
display device of a TN mode. 
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